Plasma markers of cholesterol homeostasis and apolipoprotein B-100 kinetics in the metabolic syndrome.
The metabolic syndrome is characterized by defective hepatic apolipoprotein B-100 (apoB) metabolism. Hepato-intestinal cholesterol metabolism may contribute to this abnormality. We examined the association of cholesterol absorption and synthesis with the kinetics of apoB in 35 obese subjects with the metabolic syndrome. Plasma ratios of campesterol and lathosterol to cholesterol were used to estimate cholesterol absorption and synthesis, respectively. Very-low-density lipoprotein (VLDL), intermediate-density lipoprotein (IDL), and low-density lipoprotein apoB kinetics were studied using stable isotopy and mass spectrometry. Kinetic parameters were derived using multicompartmental modeling. Compared with controls, the obese subjects had significantly lower plasma ratios of campesterol, but higher plasma ratios of lathosterol (p < 0.05 in both). This was associated with elevated VLDL-apoB secretion rate (p < 0.05) and delayed fractional catabolism of IDL and low-density lipoprotein-apoB (p < 0.01). In the obese group, plasma ratios of campesterol correlated inversely with VLDL-apoB secretion (r = -0.359, p < 0.05), VLDL-apoB (r = -0.513, p < 0.01) and IDL-apoB (r = -0.511, p < 0.01) pool size, and plasma lathosterol ratio (r = -0.366, p < 0.05). Subjects with low cholesterol absorption had significantly higher VLDL-apoB secretion, VLDL-apoB and IDL-apoB pool size, and plasma lathosterol ratio (p < 0.05 in both) than those with high cholesterol absorption. Subjects with the metabolic syndrome have oversecretion of VLDL-apoB and decreased catabolism of apoB-containing particles and low absorption and high synthesis rates of cholesterol. These changes in cholesterol homeostasis may contribute to the kinetic defects in apoB metabolism in the metabolic syndrome.